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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 2, 5, 6, 8-11, 14, 16, 17, 19 and 20 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Seo et al. U.S. Patent 6,759,737 B2 filed 03/23/2001 . 

Regarding claim 1 , Seo et al. discloses a semiconductor device package (102, 
106) comprising: a molding compound (18) forming at least a portion of a first package 
face (see figure 2B); a semiconductor device (4) at least partially covered by the 
molding compound (18), the semiconductor device (4) including a plurality of I/O pads 
(13); and a lead frame of electrically conductive material at least partially covered by the 
molding compound (18), the lead flame including a plurality of leads (12), each of the 
leads (12) including: an interposer having opposing first and second ends, the 
interposer being spaced apart from the first package face, a board connecting post 
extending from the interposer proximate the first end and terminating at the first 
package face, a support post spaced apart from the board connecting post, the support 
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post extending from the interposer proximate the second end and terminating at the first 
package face, and a bond site formed on a surface of the interposer opposite the 
support post, at least one of the I/O pads (13) being electrically connected to the 
interposer at the bond site (see figures 2B and 4B). 

Regarding claim 2, Seo et al. discloses the at least one of the I/O pads (13) being 
wire bonded or tape bonded to the bond site (see figure 4B). 

Regarding claim 5, Seo et al. discloses the at least one of the I/O pads (13) being 
directly soldered to the bond site for forming a flip-chip type connection (see figure 2B). 

Regarding claim 6, Seo et al. discloses the molding compound (18) forming at 
least a portion of a second package face adjacent to the first package face, and a side 
surface (12c) of the board connecting post adjacent an end surface of the board 
connecting post is visible at the second package face (see figure 2B). 

Regarding claim 8, Seo et al. discloses each of the leads (12) being formed from 
a strip of material having a channel (12a) disposed across the strip (see figure 2B). 

Regarding claim 9, Seo et al. discloses the channel (12a) being filled with the 
molding compound (18). 



Application/Control Number: 10/563,712 Page 4 

Art Unit: 2812 

Regarding claim 10, Seo et al. discloses method of packaging a semiconductor 
device (4), the method comprising: forming a lead frame from electrically conductive 
material, the lead frame including a plurality of leads (12), each of the leads (12) 
including: an interposer having opposing first and second ends, a board connecting post 
extending from the interposer proximate the first end, the board connecting post having 
an end surface distal from the interposer, a support post spaced apart from the board 
connecting post and extending from the interposer proximate the second end, the 
support post having an end surface distal from the interposer, and a bond site formed 
on a surface of the interposer opposite the support post; supporting the end surfaces of 
the support post and the board connecting post (see figures 2B and 4B); and electrically 
connecting I/O pads (13) on the semiconductor device (4) to the bond sites while 
supporting the end surfaces of the support post and the board connecting post (see 
figure 2B ); and covering at least a portion of the semiconductor device (4), and at least 
a portion of the lead flame with a molding compound (18) while supporting the end 
surfaces of the support post and the board connecting post (the supporting is implicitly 
disclosed since molding and contact bonding require physical support). 

Regarding claim 1 1 , Seo et al. discloses electrically connecting the I/O pads (13) 
to the bond sites including: wire bonding or tape bonding each I/O pad (13) to an 
associated bond site (see figure 4B). 
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Regarding claim 14, Seo et al. discloses electrically connecting the I/O pads (13) 
to the bond sites includes: directly electrically connecting the I/O pads (13) to the bond 
sites to form a flip- chip type connection (see figure 2B). 

Regarding claim 16, Seo et al. discloses the molding compound (18) forming at 
least a portion of a first package face, and the end surfaces of the support post and the 
bond connecting post are coplanar with the first package face (see figure 4B). 

Regarding claim 17, Seo et al. discloses the molding compound (18) forming at 
least a portion of a second package face adjacent to the first package face, and a side 
surface (1 2c) of the board connecting post adjacent an end surface of the board 
connecting post is visible at the second package face (see figure 2B). 

Regarding claim 19, Seo et al. discloses forming a lead frame precursor from 
electrically conductive material, the lead frame precursor including a plurality of lead 
precursors, each of the lead precursors being a strip of the conductive material (see 
figure 4B); and disposing a channel (12a) across each of the lead precursors to form the 
plurality of leads (see figure 4B). 

Regarding claim 20, Seo et al. discloses filling the channel (12a) in each lead 
with the molding compound (18). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 7 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seo et al. U.S. Patent 6,759,737 B2 filed 03/23/2001 . 
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Regarding claim 7, Seo et al. discloses a corner between the side surface of the 
board connecting post and the end surface of the board connecting post being removed 
to form a relief, the relief having a height of a groove 12a (see figure 2B) of. Seo et al. 
lacks disclosing a value between about 1 mils to about 2 mils for the groove's (1 2a) 
height. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to select 1 mils to about 2 mils for the groove's (12a) height, since it 
has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233. 

Regarding claim 18, Seo et al. discloses a corner between the side surface of 
the board connecting post and the end surface of the board connecting post being 
removed to form a relief, the relief having a height of a groove 12a (see figure 2B) of. 
Seo et al. lacks disclosing a value between about 1 mils to about 2 mils for the groove's 
(12a) height. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to select 1 mils to about 2 mils for the groove's (12a) 
height, since it has been held that where the general conditions of a claim are disclosed 
in the prior art, discovering the optimum or workable ranges involves only routine skill in 
the art. In re Aller, 105 USPQ 233. 
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7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seo et 
al. U.S. Patent 6,759,737 B2 filed 03/23/2001 in view of Ball U.S. Patent 6,299,057 
dated 10/09/2001. 

Regarding claim 15, Seo et al. implicitly discloses supporting the end surfaces of 
the support post and the board connecting post but lacks disclosing the support 
including adhering the end surfaces of the support post and the board connecting post 
to a surface. Ball disclosing supporting end surfaces of leads during a wire bonding 
process by adhering end surfaces of leads to support 14 (see figure 1 ). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to perform the wire bonding process in the primary reference of Seo et al. by adhering 
end surfaces of the support post and the board connecting post to a surface as 
disclosed in Ball in order to improve device reliability by preventing damage at bonding 
sites. 

8. Claims 3, 4, 12, 13, 21-23 and 26-29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Seo et al. U.S. Patent 6,759,737 B2 filed 03/23/2001 in view of 
Sakamoto et al. U.S. Patent Application Publication 2001/0045625 A1 dated 
11/29/2001. 

Regarding claim 3, Seo et al. discloses the at least one of the I/O pads (13) being 
electrically connected to the interposer at the bond site by a wire (8) forming bond at the 
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I/O pad (13) and bond at the bond site (see figure 4B). Seo et al. lacks identifying the 
wire bonds as wedge bonds. Sakamoto et al. discloses a method of packaging a 
semiconductor device wherein a chip is wire bonded to a lead using wedge bonding 
(see paragraph [0170]). It would have been obvious to a person having ordinary skills 
in the art at the time the invention was made to used wedge bonding to bond the wires 
in the primary reference of Seo et al. as disclosed in Sakamoto et al. in order to reduce 
processing cost and prevent damage to the semiconductor device since wedge bonding 
does not require application of heat. 

Regarding claim 4, Seo et al. discloses the wire is made from aluminum or 
aluminum base (see column 6, lines 62-67). 

Regarding claim 12, Seo et al. discloses bonding a wire (8) to the I/O pad (13), 
and bonding the wire (8) to the bond site (see figure 4B). Seo et al. lacks identifying the 
wire bonds as wedge bonds. Sakamoto et al. discloses a method of packaging a 
semiconductor device wherein a chip is wire bonded to a lead using wedge bonding 
(see paragraph [0170]). It would have been obvious to a person having ordinary skills 
in the art at the time the invention was made to used wedge bonding to bond the wires 
in the primary reference of Seo et al. as disclosed in Sakamoto et al. in order to reduce 
processing cost and prevent damage to the semiconductor device since wedge bonding 
does not require application of heat. 
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Regarding claim 1 3, Seo et al. discloses the wire (8) being made of aluminum or 
aluminum base (see column 6, lines 62-67). 

Regarding claim 21, Seo et al. discloses a semiconductor device package (106, 
108) comprising: a molding compound (18) forming at least a portion of a first package 
face; a semiconductor device (2) at least partially covered by the molding compound 
(1 8); the semiconductor device (2) including a plurality of I/O pads (1 3); and a lead 
frame of electrically conductive material at least partially covered by the molding 
compound (18), the lead frame including a plurality of leads (12), each of the leads (12) 
including a bond site formed thereon, each bond site being electrically connected to an 
associated I/O pad (13) by a wire (8), the wire (8) forming a bond at the I/O pad (13) 
and a bond at the bond site (see figures 4B and 5B). Seo et al. lacks identifying the wire 
bonds as wedge bonds. Sakamoto et al. discloses a method of packaging a 
semiconductor device wherein a chip is wire bonded to a lead using wedge bonding 
(see paragraph [0170]). It would have been obvious to a person having ordinary skills 
in the art at the time the invention was made to used wedge bonding to bond the wires 
in the primary reference of Seo et al. as disclosed in Sakamoto et al. in order to reduce 
processing cost and prevent damage to the semiconductor device since wedge bonding 
does not require application of heat. 

Regarding claim 22, Seo et al. discloses the wire is made from aluminum or 
aluminum base (see column 6, lines 62-67). 
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Regarding claim 23, Seo et al. discloses each of the leads (12) further including: 
an interposer having opposing first and second ends, the interposer being spaced apart 
from the first package face, a board connecting post extending from the interposer 
proximate the first end and terminating at the first package face, a support post spaced 
apart from the board connecting post, the support post extending from the interposer 
proximate the second end and terminating at the first package face, the bond site being 
formed on a surface of the interposer opposite the support Post (see figures 4B and 
5B). 

Regarding claim 26, Seo et al. discloses a method of packaging a semiconductor 
device (2), the method comprising: forming a lead frame from electrically conductive 
material, the lead frame including a plurality of leads (12), each of the leads (12) 
including a bond site formed thereon; electrically connecting I/O pads (13) on the 
semiconductor device (2) to the bond sites, the electrically connecting including: 
bonding a wire (8) to the I/O pad (13), and bonding the wire (8) to the bond site; and 
covering at least a portion of the semiconductor device (2), and at least a portion of the 
lead flame with a molding compound (18). Seo et al. lacks identifying the wire bonds as 
wedge bonds. Sakamoto et al. discloses a method of packaging a semiconductor 
device wherein a chip is wire bonded to a lead using wedge bonding (see paragraph 
[0170]). It would have been obvious to a person having ordinary skills in the art at the 
time the invention was made to used wedge bonding to bond the wires in the primary 
reference of Seo et al. as disclosed in Sakamoto et al. in order to reduce processing 



Application/Control Number: 10/563,712 Page 12 

Art Unit: 2812 

cost and prevent damage to the semiconductor device since wedge bonding does not 
require application of heat. 

Regarding claim 27, Seo et al. discloses the wire is made from aluminum or 
aluminum base (see column 6, lines 62-67). 

Regarding claim 28, Seo et al. discloses each lead including an interposer having 
opposing first and second ends, a board connecting post extending from the interposer 
proximate the first end, the board connecting post having an end surface distal from the 
interposer, a support post spaced apart from the board connecting post and extending 
from the interposer proximate the second end, the support post having an end surface 
distal from the interposer, the bond site being formed on a surface of the interposer 
opposite the support post, the support post supporting the bond site during the bonding 
of the wire (8) to the bond site (see figures 4B and 5B). ). Seo et al. lacks identifying the 
wire bonds as wedge bonds. Sakamoto et al. discloses a method of packaging a 
semiconductor device wherein a chip is wire bonded to a lead using wedge bonding 
(see paragraph [0170]). It would have been obvious to a person having ordinary skills 
in the art at the time the invention was made to used wedge bonding to bond the wires 
in the primary reference of Seo et al. as disclosed in Sakamoto et al. in order to reduce 
processing cost and prevent damage to the semiconductor device since wedge bonding 
does not require application of heat. 
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Regarding claim 29, Seo et al. discloses bonding the wires (8) but lacks 
disclosing bonding by wedge bonding including ultrasonic bonding. Sakamoto et al. 
discloses a method of packaging a semiconductor device wherein a chip is wire bonded 
to a lead using ultrasonic wedge bonding (see paragraph [0170]). It would have been 
obvious to a person having ordinary skills in the art at the time the invention was made 
to used ultrasonic wedge bonding to bond the wires in the primary reference of Seo et 
al. as disclosed in Sakamoto et al. in order to reduce processing cost and prevent 
damage to the semiconductor device since ultrasonic wedge bonding does not require 
application of heat. 

9. Claims 24 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seo et al. U.S. Patent 6,759,737 B2 filed 03/23/2001 in view of Sakamoto et al. 
U.S. Patent Application Publication 2001/0045625 A1 dated 11/29/2001 as applied to 
claims 21 and 26 above, and further in view of Lin U.S. Patent 6,238,952 B1 dated 
05/29/2001 . 

Regarding claim 24, Seo et al. as modified by Sakamoto et al. discloses the lead 
frame (302) with separated the leads (12). Seo et al. as modified by Sakamoto et al. 
lacks disclosing an etching process to separate the leads from the lead frame after the 
molding compound is applied to the lead frame. Lin discloses an etching process to 
separate leads from a lead frame after a molding compound is applied to the lead frame 
(see figures 7-12). It would have been obvious to a person having ordinary skills in the 
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art at the time the invention was made to separate the leads from a lead frame in the 
primary reference of Seo et al. as modified by Sakamoto et al. by etching a lead frame 
after an encapsulation process as disclosed in Lin in order to improve device reliability 
by performing the wire bonding process before separating the leads from the lead 
frame. 

Regarding claim 32, Seo et al. as modified by Sakamoto et al. discloses 
electrically connecting the I/O pads (13) on the semiconductor device (2) to the bond 
sites and a lead frame (302) with separated the leads (12). Seo et al. as modified by 
Sakamoto et al. lacks disclosing an etching process to separate the leads from the lead 
frame after electrically connecting the I/O pads (13) on the semiconductor device (2) to 
the bond sites and after the molding compound is applied to the lead frame. Lin 
discloses an etching process to separate leads from a lead frame after electrically 
connecting the I/O pads on a semiconductor device to bond sites and after a molding 
compound is applied to the lead frame (see figures 7-12). It would have been obvious 
to a person having ordinary skills in the art at the time the invention was made to 
separate the leads from a lead frame in the primary reference of Seo et al. as modified 
by Sakamoto et al. by etching a lead frame after electrically connecting the I/O pads on 
a semiconductor device to bond sites and after an encapsulation process as disclosed 
in Lin in order to improve device reliability by performing the wire bonding process 
before separating the leads from the lead frame. 
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1 0. Claims 30 and 31 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Seo et al. U.S. Patent 6,759,737 B2 filed 03/23/2001 in view of Sakamoto et al. 
U.S. Patent Application Publication 2001/0045625 A1 dated 11/29/2001 as applied to 
claim 26 above, and further in view of Ball U.S. Patent 6,299,057 dated 10/09/2001 . 

Regarding claim 30, Seo et al. as modified by Sakamoto et al. discloses wedge 
bonding the wires but lacks disclosing thermosonic bonding to perform the wedge 
bonding process. Ball discloses thermosonic bonding to bond semiconductor wires 
(see column 2, lines 8-20). It would have been obvious to a person having ordinary 
skills in the art at the time the invention was made to use thermosonic bonding to bond 
the wires in the primary reference of Seo et al. as modified by Sakamoto et al. as 
disclosed in Ball in order improve mechanical strength of at the bonding site cause by 
the increase temperature effects. 

Regarding claim 31 , Seo et al. as modified by Sakamoto et al. discloses the wire 
(8) being bonded to the I/O pad (13) but lacks disclosing bonding the wire to the pad 
(13) before the wire (8) is bonded to the bond site. Ball discloses bonding a wire to a 
semiconductor connecting pad before bonding the wire to a bond site on a lead (see 
figure 1 ). It would have been obvious to a person having ordinary skills in the art at the 
time the invention was made to bond the wire to a semiconductor connecting pad before 
bonding the wire to a bond site on a lead in the primary reference of Seo et al. as 
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modified by Sakamoto et al. as disclose in Ball in order to establish an electrical 
connection between the device and the lead. 

1 1 . Claims 25 and 33 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Seo et al. U.S. Patent 6,759,737 B2 filed 03/23/2001 in view of Sakamoto et al. 
U.S. Patent Application Publication 2001/0045625 A1 dated 11/29/2001 as applied to 
claims 21 and 26 above, and further in view of Aoki U.S. Patent 5,263,246 dated 
11/23/1993. 

Regarding claim 25, Seo et al. as modified by Sakamoto et al. discloses wedge 
wire bonding wherein a portion of the wire is extending between the I/O pad (13) and 
the bond site but lacks disclosing the wire having a wedge width between about 1 .2 to 
about 1 .5 times a diameter of the wire. Aoki discloses a wire having a wedge width 
between about 1 .2 to about 1 .5 times a diameter of the wire (see column 2, lines 25-67). 
It would have been obvious to a person having ordinary skills in the art at the time the 
invention was made to bond the wire to form a wedge width between about 1 .2 to about 
1 .5 times a diameter of the wire in the primary reference of Seo et al. as modified by 
Sakamoto et al. as disclosed in Aoki in order to improve chip performance (see Aoki 
column 1, lines 50-55). 

Regarding claim 33, Seo et al. as modified by Sakamoto et al. discloses wedge 
wire bonding wherein a portion of the wire is extending between the I/O pad (13) and 
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the bond site but lacks disclosing the wire having a wedge width between about 1 .2 to 
about 1 .5 times a diameter of the wire. Aoki discloses a wire having a wedge width 
between about 1 .2 to about 1 .5 times a diameter of the wire (see column 2, lines 25-67). 
It would have been obvious to a person having ordinary skills in the art at the time the 
invention was made to bond the wire to form a wedge width between about 1 .2 to about 
1 .5 times a diameter of the wire in the primary reference of Seo et al. as modified by 
Sakamoto et al. as disclosed in Aoki in order to improve chip performance (see Aoki 
column 1, lines 50-55). 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Noquil et al., Ahn et al., Fan et al., Pedron et al., Diot, Yamada et 
al. and Glenn et al disclosed related packages and methods of forming leadless 
semiconductor packages. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANGEL ROMAN whose telephone number is (571)272- 
6369. The examiner can normally be reached on IFP Mo-Fr 6am-3pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles D Garber can be reached on (571) 272-2194. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/A. RJ 

Examiner, Art Unit 2812 
September 16, 2008 



/Alexander G. Ghyka/ 

Primary Examiner, Art Unit 2812 



